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1. Introduction
In RAN4#94-e meeting, there has been extensive discussion about PC2 UL-MIMO in Rel-15. Unfortunately, RAN4 hasn’t reached consensus and there will be more discussion in the next upcoming bis meeting. During the previous meeting, RAN4 has mainly discussed some remaining issues for PC2 UL-MIMO and the WF [1] was noted at the end. The remaining issues for PC2 UL-MIMO in [1] as follows:· Power class ambiguity needs change or not
· Spec language: “UE supporting UL MIMO” or “UE configured for UL MIMO”
· Emission requirement correction for UL MIMO
· Power class signalling for Rel-16
· Need for new MPR requirements

In this contribution, we provide our views on the requirements of PC2 UL-MIMO in Rel-15.
2. Power class ambiguity needs change or not
This section is the most controversial issue among other issues of PC2 UL MIMO and there are five possible options as follows:1. Power class baseline is UL MIMO, and exception is allowed for UE configured to single antenna port. Either PC2 or PC3 MOP requirements could apply for a PC2 UE supporting UL MIMO.
2. Power class baseline is single antenna port mode, and exception is allowed for UE configured to UL MIMO. Either PC2 or PC3 UL MIMO MOP requirements could apply for a PC3 UE.
3. Power class should be the same for both UL MIMO or single antenna port mode.
4. No clarification is needed to current spec
5. Power class is the same for both UL MIMO or single antenna port mode. Exception is allowed for some UE implementation and RAN5 test cases may consider this kind of exception

In RAN4#86 meeting, the WF[2] was approved to define 5G NR PC2 HPUE for SA scenario as follows:
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As shown in proposals in [2], it clearly states that only PA configurations of 23+23dBm for UL MIMO and 26dBm for 1Tx are supported by specification for NR TDD bands for PC2 UE in Rel-15. Based on the proposal, a UE can have PA configurations of 23dBm+23dBm to support UL MIMO while a UE that has different PA configuration such as 26dBm+23dBm to support 26dBm on a single antenna port on the market. This implies that a UE can have different PA configurations in UE vendors’ implementation choices and this shouldn’t be restricted by 3GPP specification. Furthermore, UEs supporting Rel-15 are currently on the market and some other UEs are still under development. Therefore, RAN4 needs to keep the proposal of having PA configuration of 23+23dBm and the option 1 should be considered for PC2 UL-MIMO requirements.
Observation 1: In [2], there is an agreement that only PA configurations of 23+23dBm for UL MIMO and 26dBm for 1Tx are supported by specification for NR TDD band for PC2 UE in Rel-15.
Observation 2: Based on the observation 1, a UE can have different PA configurations in UE vendors’ implementation choices and this shouldn’t be restricted by 3GPP specification.
Observation 3: UEs supporting Rel-15 that have different PA configurations are on the market and some other UEs are still under development. Thus, RAN4 needs to be careful on any changes of the requirements in Rel-15 because it will have an impact on commercial UEs.
[bookmark: _GoBack]Proposal 1: RAN4 should keep the proposal of having PA configuration of 23+23dBm for PC2 UL-MIMO and the option 1 in power class ambiguity slide of [1] should be considered.
3. Emission requirement for UL MIMO
Here are some discussion points for emission requirements for UL MIMO and they are as follows:· Emission requirements in Rel-15 are not aligned with the regulatory requirements
· MPR requirements in Rel-15 are defined based on the SE/SEM requirements applied at each antenna connectors for UL MIMO
· If the unwanted emissions requirements for UL MIMO should be changed, no consensus on which release to capture the changes

It seems that there is no strong objection about aligning the emission requirements with the regulatory requirements. The main issue related to this section is about how to measure and check whether a UE pass or fail the emission requirements. There are three possible options to test the emission requirements and they can be listed as follows:
1. Compare the current emission requirements in Rel-15 to a total sum power of all connectors
2. Compare the current emission requirements in Rel-15 to power of one antenna connector with addition of 3dB
3. Compare 3dB tightened Rel-15 emission requirements to power of one antenna connector
From a UE vendor’s perspective, it would be more efficient in testing time if the UE can follow the same procedure for testing the emission requirements of UL MIMO although it is aligned with the regulatory requirements. Therefore, we prefer to have the option 3 as one of the possible alternative test the changed emission requirements.
Observation 4: There is no strong objection about aligning the emission requirements with the regulatory and the main issue is about how to measure and check whether a UE pass or fail the requirements.
Observation 5: There are three possible options to test the changed emission requirements.
1. Compare the current emission requirements in Rel-15 to a total sum power of all connectors
2. Compare the current emission requirements in Rel-15 to power of one antenna connector with addition of 3dB
3. Compare 3dB tightened Rel-15 emission requirements to power of one antenna connector


Observation 6: It would be more efficient in testing time if the UE can follow the same procedure for testing the emission requirements of UL MIMO although it is aligned with the regulatory requirements.
Proposal 2: RAN4 should take the option 3 in the observation 5 for testing the changed emission requirements of PC2 UL MIMO.
4. Need for new MPR requirements
Some companies have raised concern about new MPR requirement when discussed about the emission requirements. Their concern was that the MPR requirement should be revisited along with the changed emission requirements in Rel-15 since the MPR requirement itself is related to SE and SEM requirements.
Observation 7: Generally, MPR requirement itself is related to SE and SEM requirements.
Proposal 3: MPR requirement should be revisited if the emission requirements are changed with the regulatory.
5. Power class signaling for Rel-16
Since this topic of power class signaling for Rel-16 will be discussed in eMIMO topic, it shouldn’t be discussed extensively in this agenda. However, we briefly would like to provide our view on introducing a signaling for power class in Rel-16. Based on the agreement in the previous RAN4 meetings, there will not be introducing new signaling of power class in Rel-15. If there is still ambiguity in Rel-16, then RAN4 needs to introduce a signaling approach for UL MIMO.
Observation 8: The topic of power class signaling for Rel-16 will be discussed in eMIMO topic.
Observation 9: If RAN4 cannot find a solution to avoid power ambiguity in Rel-15, then introducing a signaling may be one of possible options in Rel-16. 
6. Conclusion
Observation 1: In [2], there is an agreement that only PA configurations of 23+23dBm for UL MIMO and 26dBm for 1Tx are supported by specification for NR TDD band for PC2 UE in Rel-15.
Observation 2: Based on the observation 1, a UE can have different PA configurations in UE vendors’ implementation choices and this shouldn’t be restricted by 3GPP specification.
Observation 3: UEs supporting Rel-15 that have different PA configurations are on the market and some other UEs are still under development. Thus, RAN4 needs to be careful on any changes of the requirements in Rel-15 because it will have an impact on commercial UEs.
Observation 4: There is no strong objection about aligning the emission requirements with the regulatory and the main issue is about how to measure and check whether a UE pass or fail the requirements.
Observation 5: There are three possible options to test the changed emission requirements.
1. Compare the current emission requirements in Rel-15 to a total sum power of all connectors
2. Compare the current emission requirements in Rel-15 to power of one antenna connector with addition of 3dB
3. Compare 3dB tightened Rel-15 emission requirements to power of one antenna connector


Observation 6: It would be more efficient in testing time if the UE can follow the same procedure for testing the emission requirements of UL MIMO although it is aligned with the regulatory requirements.
Observation 7: Generally, MPR requirement itself is related to SE and SEM requirements.
Observation 8: The topic of power class signaling for Rel-16 will be discussed in eMIMO topic.
Observation 9: If RAN4 cannot find a solution to avoid power ambiguity in Rel-15, then introducing a signaling may be one of possible options in Rel-16. 
Proposal 1: RAN4 should keep the proposal of having PA configuration of 23+23dBm for PC2 UL-MIMO and the option 1 in power class ambiguity slide of [1] should be considered.
Proposal 2: RAN4 should take the option 3 in the observation 5 for testing the changed emission requirements of PC2 UL MIMO.
Proposal 3: MPR requirement should be revisited if the emission requirements are changed with the regulatory.
Reference
[1] R4-2002738, “WF on UL MIMO PC2,” Huawei, HiSilicon
[2] R4-1803259, “Proposal on NR HPUE definition for PC2,” CMCC, Huawei, HiSilicon, OPPO, vivo...
image1.png
Background
The following NR bands were approved to support PC2 HPUE for
5G NR[1][2][3]:
* Band n41 (2496 — 2690 MHz)

UL-MIMO (2Tx 23+23dBm) and 1Tx 26dBm are supported for NR Band n41
*Band n77 (3.3 -4.2 GHz)

* Band n78 (3.3 - 3.8 GHz)
*Band n79 (4.4 - 5 GHz)
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Proposals

5G NR PC2 HPUE definition for SA scenario:
*UL MIMO (2Tx 23+23dBm) with total output

power of 26dBm is supported by specification for
NR Bands n77,n78,n79

*1Tx +26dBm HPUE is also supported by
specification for NR Bands n77,n78,n79

Only PA configurations of 23+23dBm for UL MIMO and
26dBm for 1Tx are supported by specification for NR TDD
bands for PC2 UE in Rel-15




